Ku affects the CHK1-dependent G(2) checkpoint after ionizing radiation.
There are two major pathways for repairing DNA double strand breaks in mammalian cells: nonhomologous end joining (NHEJ) and homologous recombination repair (HRR). The nonhomologous end joining repair is deficient in cells without Ku, whereas HRR is highly efficient in such cells compared with their wild-type counterparts. The mechanism remains unclear. We reported previously that Ku80(-/-) cells show a stronger ATM-dependent S-phase checkpoint response than Ku80(+/+) cells after ionizing radiation (IR; X-Y. Zhou et al., Oncogene, 21:6377-6381, 2002). We report in this study that Ku80(-/-) cells also show a much stronger G(2) accumulation than Ku80(+/+) cells after IR. The stronger G(2) checkpoint response in Ku80(-/-) cells is ATM independent but is accompanied with a higher activity of CHK1 kinase. Treatment with Chk1 antisense oligonucleotide abolishes the stronger G(2) checkpoint response and sensitizes Ku80(-/-) cells to IR. These data indicate that the stronger G(2) checkpoint response shown in Ku80(-/-) cells is CHK1 dependent and suggest that the CHK1-dependent checkpoint response contributes to the highly efficient HRR in such cells.